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Abstract
Purposes: Congenital uterine anomalies (CUA) are benign conditions associated with relatively serious 
complications affecting the reproductive life. Due to their infrequency CUA are often misdiagnosed, exposing the 
patient to possible future complications.
Case description: We report the cases of three women affected by an unknown CUA, which underwent three 
different diagnostic and surgical approaches.
Conclusions: A correct and early diagnosis of CUA is mandatory to allow a correct clinical and therapeutic 
management. In our opinion we might avoid the use of MRI considered as the second line technique after 2D-US, 
keeping in mind that in CUA the diagnostic value of 3D-US has the same accuracy as MRI.
Keywords: Congenital uterine anomalies; 3D-ultrasound; MRI; 
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Introduction
Congenital uterine anomalies (CUA), a rather common benign 
condition with a prevalence of 4-7% [1], result from the abnormal 
formation, fusion or resorption of Mullerian ducts during fetal life 
[2]. Depending on the type and degree of anatomical alteration, 
CUA are associated with relatively serious complications affecting 
the reproductive life. The prevalence is higher in women with a 
history of infertility and recurrent pregnancy loss (15-27%) [3]. 
The last classification system of female genital tract anomalies has 
been proposed by the ESHRE/ESGE (European Society of Human 
Reproduction and Embryology/European Society of Gynecological 
Endoscopy) [4]. According to this system, anomalies are classified into 
7 main classes, each one including anatomical deviations with the same 
embryological origin: U0, normal uterus; U1, dysmorphic uterus; U2, 
septate uterus; U3, bicorporeal uterus; U4, hemi-uterus; U5, aplastic 
uterus; U6, still unclassified cases.
In adult women, when CUA is suspected, 2D transvaginal 
ultrasound (TV-US) is the first line diagnostic approach but since it 
characterizes the type of CUA in only 59.1% of cases [5-7], a second 
line examination is still under current investigation. Trans abdominal 
ultrasound (TA-US) is the first modality approach in non-sexually 
active patients due to the high compliance in these women but due 
to its low diagnostic accuracy TA-US is poorly utilized [8]. Currently, 
pelvic magnetic resonance imaging (MRI) is the second-line exam for 
further noninvasive CUA evaluation in non-sexually-active patients 
with an accuracy near to 100% [5,9,10]. Nevertheless, MRI is more 
expensive and less available than ultrasound. In sexually active patients, 
the gold standard technique to evaluate CUA is laparoscopy followed 
by hysteroscopy which both represent invasive approaches, less feasible 
and more expensive than other diagnostic procedures [11].
Recently, three dimensional ultrasound (3D-US) has been proposed 
as a non-invasive procedure for CUA assessment in infertile patient. 
Indeed, while 2D resolution provide direct views in only transverse and 
sagittal planes, the 3D imaging added the coronal plane, with a reported 
accuracy near to 100% in detecting CUA [12,13]. Herein, we report the 
cases of three women presented to our department from June 2012 to 
May 2015, affected by an unknown CUA, submitted to three different 
diagnostic and surgical approaches.
Case Reports
The first case is a 30 year-old woman with pelvic pain, fever and 
vomiting 10 days after a voluntary abortion performed in another 
hospital. Since menarche, which occurred at the age of 12, she referred 
frequent fevers following periods and primary dysmenorrhea, never 
investigated before. Vaginal examination showed a severe tenderness 
to the lateral motion of cervix accompanied by high uterine pain. 2D 
TV-US showed the presence of two cavities, the left one empty and 
the right one with endometrial decidualization. On this new evidence 
she was submitted to MRI with diagnosis of Bicorporeal Uterus. 
After several hours of continuous oxytocin infusion, the woman had 
vaginal blood loss and pain relief. 2D TV-US revaluation showed both 
endometrial cavities empty and the patient was discharged. At two 
weeks later follow up 3D ultrasound confirmed MRI diagnosis of U3 
CUA (Figure 1).
The second case is a 30 year-old primigravida admitted with 
the diagnosis of extra uterine left tubaric pregnancy. She was at 
7+1 weeks of amenorrhea. Her levels of beta- HCG blood dosage 
consecutively increased from 962-9494, reaching 9892 mUI/mL. She 
complained a high pain in the left adnexal fossa. Her blood pressure 
and cardiac frequency were stable. She referred a history of primary 
dysmenorrhea. Abdominal examination showed a slight tenderness 
in left iliac fossa. The bimanual vaginal examination revealed the 
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absence of pathological discharge and no cervical motion tenderness. 
Haemoglobin preoperative level was 12.9 mg/dL. 2D TV-US revealed a 
lesion including a gestational sac containing an embryo of 4 mm CRL 
with cardiac activity and fluid in the pouch of Douglas. This lesion 
was localized close to the normal uterus and left ovary in the adnexal 
region. Her beta-HCG dosage was 21872 mUI/mL. She underwent 
operative laparoscopy with removal of the left ectopic pregnancy. 
No intra and post-operative complications occurred and the patient 
was discharged on the first post-operative day. Histology revealed an 
interstitial pregnancy located into a rudimental uterine horn (Figure 
2 and 3). 
The third case is a 12 years-old girl presented with primary 
dysmenorrhea after recent menarche, not responding to the normal 
anti-inflammatory drugs. She was submitted to 3D pelvic TA-US 
examination with diagnosis of U4. In particular she had a bicorporeal 
uterus with a rudimental left horn and hematocolpos. The patient, after 
a period of contraceptive use, was submitted to operative laparoscopy 
with removal of the left horn. At follow up she restored her normal 
physiology.
Discussion
In spite of the presence of numerous imaging modalities, in a 
suspect of CUA by clinical findings as primary dysmenorrhea, pelvic 
pain, recurrent miscarriage and infertility, the first line diagnostic tool 
still remains 2D TV-US. However, its diagnostic accuracy is limited in 
recognizing CUA [14]. In non-sexually active patients, 2D TA-US is 
the first choice but it has limited resolution with consequent very low 
accuracy. For these reasons a second line diagnostic exam is required. 
MRI has been growing in popularity as the ideal imaging modality, by 
virtue of its non-invasiveness, lack of ionizing radiations, capability 
for multiplanar imaging and soft tissue characterization, enabling 
clear demonstration of the external uterine fundal contour [15,16]. 
Although it is an ideal technique it has high costs effectiveness and 
requires a specialistic care centre. 
3D is becoming an increasingly feasible way of evaluating the 
assessment of Mullerian uterine anomalies, and it has been considered 
a helpful tool in association to 2D imaging for CUA evaluation 
[17]. Particularly, 3D procedure allows easier visualization with a 
detailed reconstruction of any pelvic structure plane. Furthermore, 
3D imaging can produce these images faster than MRI in outpatient 
setting. In literature [12,13] the accuracy of 3D-US is reported to be 
near to 100% when compared to hysteroscopy and laparoscopy in 
CUA diagnosis. Regarding cost-effectiveness, 3D-US can provide 
extensive information with lower costs compared to the previously 
mentioned diagnostic modalities [18]. 3D is feasible, reproducible 
and less expensive technique. It seems to be accurate as well as the 
common invasive procedure known as the gold standard strategy and 
MRI to identify CUA. In our case series, the first woman underwent 
a surgical approach without an accurate preoperative evaluation with 
consequent misdiagnosis. In the second case a correct diagnosis could 
have prevented the complication of cornual pregnancy. The third case 
is explicative in term of correct management in CUA: the 3D-US with 
diagnosis of U4 allowed the surgical repair. 
The rarity and unusual presentation may contribute to a diagnostic 
delay, resulting frequently in an emergency intervention. If accurately 
diagnosed, the use of hormonal therapy followed by laparoscopic 
approach are the elective procedure to remove the rudimental horn 
[19]. Based on this evidence, early identification of this condition 
decreases the long-term morbidity in terms of gynecologic and 
obstetric complications (i.e. primary dysmenorrhea, dyspareunia, 
 
Figure 3: Macroscopic coronal sections of the horn pregnancy, directly 
communicating with fallopian tube.
 
Figure 1: 3D reconstruction of Bicorporeal Uterus U3 (Eshre, Congenital 
Uterine Anomalies classification).
 
Figure 2: Macroscopic coronal sections of the horn pregnancy, directly 
communicating with fallopian tube.
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secondary infertility, endometriosis, spontaneous abortion, preterm 
labor, ectopic rudimentary horn, uterine rupture) [20]. Furtherer 
studies are needed to assess which imaging method is the suitable 
choice in CUAs diagnose. Although we report few cases, we encourage 
the use of 3D-US as first diagnostic tool for its rapidity of execution, 
non-invasiveness and acceptable costs. In our opinion we might avoid 
MRI use, considered as the second line technique after 2-US, keeping 
in mind that in CUAs, the diagnostic accuracy of 3D-US is the same of 
MRI. In symptomatic patients with suspicious of CUA, is mandatory to 
diagnose earlier this condition in a safe, non-invasive and less expensive 
way, in order to manage properly the possible surgical approach and to 
prevent misdiagnosis and future complications. 
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